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B)5. M^*^ *]^#, <#7] ^l^#^r Wfl°^H ^ 
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rfl^cq ^ut- ^afl^^ o]-g-^- ^ ^ {Method for Cell 

Surface Display of Target Proteins Using FadL of E. coli} 



£ 1^ ^ofl ^ ^S:^ pTacFadL ^ P 104FadLl- M-e}-^ 

£ 2^ ^SS^l ^€ ^sl-^lHl tfl^k confocal microscopy A>^1^ 



<4> TgTgO) w.o> 
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<6> ig-tgo} 

<7> S^^^r ^«?^oiq. ^^o]c ^ 5L*1) (anchoring mot if )^ 

(Lee S. Y., et al . , Trends Biotechnol., 21:4552, 2003). *])£. S^^tM 71^: 1980 

*1 (filamentous phage)^ pIH<4 -%-^}<^ ^^Ul^ S^ 1 ^"^ (surface-expression 

system)^ &KlL is}<%^. °l-§-^r 4i S^H^r ^EL?)^°M, epitope, 

high-affinity ligand ^ A}-g-i| ^ 0.14, s^r*]^ ^S^l 9X^= 

^ a.7l7> ^-tfl^^S. ^-^Ej^ $1^1 tM]^ ^el^Tll s]&£r. 4^1, ^ tfl^iis. ^31 

^(surface anchoring motif)S. ^H-^M ^ ^fl ict^-i- S^JN tb^^^-S. 
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(secretion signal)* N-^^H 7>*|:iL &aL, , AflJE. S^^l "tb^^AS. 4 1 

^(targeting signal)* 7>^o> ^fl, 4^0] ^ 

^ ^hh i^^n ^i i+b)-^- ^ sa^^i, p>*m- 

o. S> ^fl^o] ^ 7 }ofl ^l^o] ir^^M tfl-g-ofl o].g-^ ^ £^o) ig-cf 

(Georgiou e£ a/., TIBTECH, 11:6, 1993). ojej-sj- ^^M]^<i) S^^l -^^-^ 

(Lee e£ a/., TIBTECH, 21:45, 2003) 

S^l^i ^m 1 - ^r^^, lipoprotein, autotranspoters, surface appendages^ 

subunits^ S-layer 5W- 4^^" ^-f ^ 3^^<?1 f£7} 

/■flS^^M: ^f-^Kr ^S* 7>x)ji ^ops, ^^^-i: 1M« ^ fusion 

site* z)}^ ^ 91^= ^SLS. °1?>}^ MlHS 5-*)]^. #^1 

^. # OmpA, OmpS, LamB, OprF, PhoE ^ ^ 4^ ^-f ^^^^.S. ^ 

7}^°] peptides, antibodies, domains, receptors ^"^^1 ^Hr 5 ^*} (Agterberg, 

M., 
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et al., Gene, 88:37, 1990; Lang, H., et al., Eur. J. Bacterid., 267:163, 2000). 

^Bfl ^Bfl^^ c-^^f n-^o] <y^jis 7\*&n ^^n^ ^k°s, ^tifl^o] 3. ^°-o\]^ 

cf^^c^ <£^°1 ^^cf. LamB JE-fe- PhoE^l ^-f 50 ifl^l 607fl o]#£] o>p]^a>o. 

3- <2^ cf^^ 7>7^ o>^^ ^*r*l ^> 

jI, tfl^^ S^(porin) ^f|5E ^ ^>-g-^ ^-f , ajjl 1507fl^| ±.*± £.3, ^ 

6 >\i °fl3x|^^(epitope)i4 a^r^tl- 5.^ = (metal binding motif) ^1 ^^tsl 
°i A }-§-sl&4 (Stahl., S., et al., Trends Biotechnol., 15:185, 1997; Kjaergaad, K., et 
al., Appl. Environ. Microbiol., 66:10, 2000). 

^^M^ ^1 142} A]-g.^ ^ ^4. ^ ^« a^l # 

^4°1^-M- IMtfl, receptor ^ ^5Le)^-g- #^>7fl 4= &JL (Francisco, J. 

A. R., et al., Proc. Natl. Acad. USA., 91:10444, 1993), epitope!- ^a] 

5*H ^ ^-§-* Si^ ^3 ^l-tiUive vaccine) ^ A 3« <r %14. 5£^b 31 ^3- 

«K *9=, ^ .S^fe ^S^b* Aflia^ofl OT^>^ ^AflS. ^#^flo] A> 

-8-^4, SL^^^r ^m\7]^, ^ o]^«. ^ 

bioremediation^l ^ oirf (Charbit, A., et al., Gene. , 70: 181, 1988; Sousa, C, et 

al., J. Bacterid., 180:2280, 1998; Richins, R. , et al . , Nat. Biotechnol., 15: 984, 
1997) . 

S.^3, M^A]^ ^ ^ tflAjvg. 4^ A-fl^^l ^A]7l 7l ^*fH 
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^Bfl^olcf. FadL 4^ (membrane topology)* iL^ ( N-^a)- 

C-^^O] ^ Afli^cfl ^Tfl^M 107fl^ ^(loop)7> Afla<q^)- H>^O.S. ^ $i«L^, 

^ ^£7]- ^0.5. M-^r (Cristalli, et al . , Arch. Biochem. Biophys. 377: 

324, 2000). 

<14> tfl^^>7f(| ^^^o]T3^ tf)^# hosts -g-^- 

^ -8-ol^-jl, 107fl^ external loop* 7>*|JI <&o\X] , c^a] fusion point* *H^M , 

^r^^Hr x]*]5jc>|£- <&^,g- 7>x1ji ^r^. ^, ^ll^i J: 
i7> <*)^ S7i(^ ; ^ P H, -fM-g-nfl X\&g-<& -fr*l*Kr 7M 

3. sa^. 



°1 0 1^7} ^ 7]#aj 51)-^] 
107fl^ ^ ^ 7R> ^ 7>^o] f o S o^^i. 9«i^ ^f-±E -ft-^V* 

Tg-^o} ^IS^)^- (FadL)^: iS^Rr fadL -R-^r^r ^A^^ 

-Sr 53.^±t -B-^r* S^^^Bi* ^^Hr*)] 

31-8 



44881 2004/9/6 

<17> rf^- s.^ #7l S^^^j^S. ^*L&^ ^ # 7 1 ^^^^ *1 

^fl^Kr *Kr ^r^fl^o} t^#^# *l|^*Hr3| 

<18> SE #7] <^fl ^-^T^Bfl^o] sigoll ^€ 



^1 

<19> 4>7l -E-^-i- ^*>7l ^^H, £r tfl^ AflS.«qM)- (FadL)# 3^*Rr 

fadL *J-^*fl ^-fh#*h ^S£Bl ^ -e-^ifl^ ^7># JE^JL, # 

7} ^M^^S* iS^Hr -^^>7> ^6))X] 7^, FadLl -g-^M *\}3L K^. 

<20> ol^Ai, ^"71 S-^^Bfl^o] S^^^jB^ fadL ^-^}$] ^7>^ oil ^7l7> 

5&3L, ^-71 ^7^1 £-3^^ ia^Kr -B"^7>7> £M ^ 

f ^ ^- 7 ] fadL -fj-^H C-^ol XIt^jil, #7] *fl7i€ C-^ ^^H] ^ 

5S^*Kr ^^}7} #^i^M c-i- ^ ^- ^ 5^*1, fadL 9^ 

^■S. °}^°\ <% 7 )X)<£o) X| 71 51 ul, #7] X| 71^ S.^^^ ^ -^^7>7> 

3<H 5^ 53* f^AS « ^ 
<21> ^_ Tg-^6f| olo^ ; #71 ^^^fr S^^l o.^§} £ S- JS-^Tg-Bj^o) o^i^} Aj 

1 f> ^T^T^ 41*1 ^KI3 ^ ^ ^ 91^. #7] 5L 
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££Blr tac 3^'gntT104 ESEB]?] ^ § ^ ^-^^«]^^r 



<22> ^ ^. 7 -| s^^^jBjs. ^^^^ *]^#* afl-S-^M-. ^r^l Si^-M 



#71] ^ S-^^-tifl^o] ^Tgofl 3|^Kr ^7^1* i^Rr S.^^Bfl^o) 

r^-BB^ ^ iPf^-, %Vxfl ^ ZL ^«], HW^, ^S-Tiflol, ^B}-o]^, 

ikQ, ^^hct^, ^S^^i, a^eMO?^, ^-4^*1^, 4°1^°J, ^l7>, ^-g- 
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<26> £ SE^r, ^-71 ^ofl ^Sfl ^2:5)^1, ^-^^-tifl^o] ^Tgofl ^ 

<27> ^o]^ DNA <^3H SE^r DNA ^ ^o] ^r^, ^ JL^Il S 

^ *fl^w-. °i^it *\]^}7) s-ji^i-ji, 

1& ^7} o]^^, o]^] ole^ avg^ofl*! 3.^7} 
JLf>}t\-. ZL&|l4 ^Tim ^ ^ *fl*l ^fl^ -fr^7># t£^E-H1 

^ ^s]?b thg-, ji^-fl s^dfl ji^s)-^ nfl^- xj-^o] y>^-^o.s ol^o^o]: 

<28> ^-7]tb 7R> -§-0] §)-7fl * T 

^-g-* *r 5^ (WO 00/61806; W0 00/54046; US 5,807,754; EP 0818467; W0 97/42507; US 
5,114,674 ^ W0 96/35953). ^ ^ofl <5]*fl <H*Htt QQ-fr 7lS, -fr- 

^ y 4^^> &l7i^ ^ %1^32}- ^-Jltil-g- 
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ig^ofl^ o]^ + JLSQ 7 )$£. -frBjCofl: ^7l7> t#€ ) , Si, Ge, 

GaAs, GaP, SiO, SiN4, ^€ -MsJ^ ^ESltSii, = , 

#e)^HEf#^s.^m^, #^7>^io]h, m-w, ^ a^m. >s-7m 7i 

AflXSj <&^r <H3M ^^H ^ 32.3)1 71^1 JH^SHS ^ 

^JE 9151, SE^ #»-^°11 

^1*1 ^^^l ^3j-Sl ^TlHH "^7lM" "5lt:-l"S ^l^M Stl^ ; 8" 

*i» °i^m -M^m ^ sa^. 



<30> ^. £E^, ^T-7l ^ ofl ^| Sfl ^€ 4^1 9lZt^r 7fl<2} 

^msh ^^ti>^ -jk&skii, ^-7i ^^^-§-^1 sin ^i» si^m 

<31> ^rgofl 4a 3 ^t|}-^ 7 ]^ -sj-o} gc^ zl <g-*f^8: AflS S^l %1^11» ^ 

-f-i^M o]l- ol-g-^j- ^flS^- ^^^151 ^ ^-g: ^ll^>7ll ^cf. ^fl^H^l tiJ^Al^ 

^S^S. ^til T&^-sH &^}<%^. S.^^ Dfl-f 
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S A>-g-^ ^ (Georgiou, e£ a/., Nature Biotechnol., 15:29-34, 1997; Lee, et al . , 

Nature Biotechnol., 18:645-8, 2000). 
<32> Martineau ^ tfl^^q X^^M^ °l-g-*}<*| ^^^o]^ %T-*fl# ^^Kf cfl^- 7> 

^ HJ-HJ-g- iL^rSt^CMartineau, e£ a/., Bio/Technol . , 9:170-2, 1991). H tfl-g--§- 
^, MalE^- ^«fl^o] LaraB o^ sgBH^» ^^j- cf-g-, 

te|-s^ ^-f^Ofe W^^S ^B|-o]c^. ^^14 o]^- ^ ^i^^o!] 

<33> ^ ^Aj^oil ^tfl^cfl 

^M, ^M, ^ g ^^7> a. 4 w>^-&^. tb^, <#£) 
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<35> *Vt$*. SEft, ( a ) s^^^ i2^Rr -fr^S} eH£5]?]t ^^Kr # 

7fl; (b) ^-7] ^-^^Bfl^^ ^^^7> FadL #^€*r -g-ig-^ ^-Bfls ^3 ;£-!=• ^^^^ 
-fr^f ^1*11 ^Klli&lel^ fadL -fr^># f-fr^ -fi-^7} 7fl2:f-^# afla]-€Hr ^1; (c) 

^-71 -fr^*} 7flS^l ^-7] -£-#7} Tfe^fl* 5t^Hb H.^^, 

"cHd^, JLS. ^ ^g-°ls. zi#o.^b] -S^s)^ ^^|it ^^^-grVfe #741 ; (d) 

#74]; ^ (e) 7fl^ m± ^-^^Hfl^o] ^3-5}^Rr #74l« 3E^*Rr 

<36> t^t^ S^S)^^ 7^^^] o^^, -fr^x} 5l-oly.&|^$ ^r*Kr #711 DNA ^ 

(Stemmer, Nature, 370:389-91, 1994), StEP 1 ^ (Zhao, H. , et al., Nat. Biotechnol., 
16: 258-61, 1998), RPR 1 ^ (Shao, Z., etf a/., Nucleic Acids Res., 26:681-3, 1998), ^7>^- 

(Ness, J.E., et al., Nat. Biotechnol. 17:893-6, 1999), ITCHY^ (Lutz S. , et al . , 
Cur. Opi. Biotechnol., 11:319-24, 2000), <i&] -frlKerror-prone) PCR (Cadwell, R.C., et 
al., PCR Methods Appl . , 2:28-33, 1992), i^lH #<£^1^ (Sambrook, et al., Molecular 
Cloning: A Laboratory Manual , Cold Spring Harbor, N.Y., 1989)^ °]-§-^H ^r^^A 
^ ^^71-1 ^o]a)^ ^ $X<m, <>H ^ 

s.^^^6\) sfige^ <?U4§Rr #^^, ^#«J^1 ^^Hr eHl^ 

#7fc ^7] (Georgiou, G., Adv Protein Chem., 55:293-315, 2000)1- °l-g-^> 
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^ %^4r *l-g-*Hr ^Z\^r ^HM 

^^M", ^^^1 <^ #*fl5L)^ ^w]:-§-* ^§*M ^3^* ^ ^q-. 

Diels-Alder ^rt^-g-), w]*}<a^oj o^] ^bji^ £ - ^l*!^^ (regioselectivity)* 5fe 



3*1 ^ ^^Hl^i 7>^1 7H|7fl ^§ ^o]r)- 

^M^^l^Ml, £^1^1, ^^HJl^, ^tSI-^JL^ ^ 

J§- ^111^*11 ^tc)^ jL^iE ^ SX—'tf , ^r-§-°l ^ #3] 5E^r rK3r 

31^ 3-§-3*l, ^r-g-^]^ S^r til^^^Hl^ ^v^b ^-^]51 

^^-5)3., Jl^7> i^o]] JZ^ wlZL^Sj-^ #3|«=1M <^l-g-€ &°J^, A 3 
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<4i> ^AH] i: 7fl^t pTrcFadL^ 

<42> Trc ^MH^l a|£ t£MS] ;§),§- ^A]7l7l trc ES£E]t 7>^1 

Sig- pTrcFadL* *ll^5r$t}. 

<43> C-^^l *f| 7}Q ufl^-^ iji)- cfBfl^ ( FadL ) 3^f7l tfl^ 

W3110CATCC 39936) (choromosomal DNA)w fl^S <5>JL, a^^Jl is)- 2^ = 5M**|* 

A>-g-^-o^ PCR(^wi^ ^ 95 °C 5€- f ^*fl ^ 95 °C 302L, JuL^ 50 °C 1^-, ^ 72 °C l^r 

30^, 305] *>^-)* ^WS^. 
<44> ^^wj^: i: 5-ggaattcatggtcatgagccagaaaacc 

<45> Aj<gtR:Jr 2: 5-gctctagaacgattctgtgcaggaac 



<46> o> 7 >S^ ^ #71^^^. ^-71 PCR<^1 ^ HOObp 37]^ DNA ^ 

^-i: ^-B^JI, EcoRI^ Xbal^LS ^W$f tf. ^l*, trc Ei^t £aL 

p Trc99A(Pharmacia Biotech., Uppsala, Swede)* ^lltrJli. EcoRl4 XbaI^-5. ll^'M 
4^ ft DNA <g^[Al^ ^flS^- ^s-^-jt, <a^HSi5lH-£ 

(electroporation) ^^-S. tfl^-^- XLIO-Gold^l S^-sH ^^ISM?! ^^^^(50p 
g/L)<>l |7}^ LB ^wfl^HH ^ii-5r>^l, °}^b\ pTrcFadL ^fl^f #5^1 ^^x} 
(3E 1). 

<47> ^aHT 2: *fl^§- p 104FadL^ *fl2: 
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Constitutive ^HM<£| X])g_ £\t% ^^^t ^^)7)7] 3)*}<q , gntT104 

2-B]S 7>*]^ *}}^ ^^JE. p 104FadL» *\}^f>}<%t).. ^ ; gn tT104 ES£B]f 7}^J1 & 
fe- *Bf^]^ P 10499a (Park, S.J., et al . , FEMS Microbiol. Lett., 214:217, 2002)» *\)& 
Jl^i EcoRI^r XbalAS. DNA C-^r^^l *ll7l€ tfl^ ^ 

FadL -fr^}* *fl2^ #5f^l^* ^1^>31, ^HS^H^ ol-g-^H 

tfi^ XL10-Gold(Stratagene Co. )<=>!] 11^1^4. 

(50iig/U°l ^7}^ LB sg«)*H-*i -St^Ka, p 104FadL ^fl2f *2f^l=« 



<49> ^aH] 3: TflS^ It^Bl pTrcFadLPL ^ P 104FadLPL ^ aflS 

<50> xflsa^ofl 7fl3^- l-ek^l^-* ^2:§}7l ^r<*l ^ =T=fJ£5.^ 

^^A^^iPseudomonas fluorescens)7\ 7}x)jl ^4^1 -fr^r* ^Nl^-St^ 

. ^f, ^£5.^ ^^(chromosomal DNA)* ^^-5. <5>JL, ^^^^ 3^ 4^ 

Aj-g-^-a], PCR(5M*fl 95°C 5^:, €^ 95°C 452b, 60 °C 452i, <£l 

^> 72°C 1-g: 302:, 305) 

<5i> ^|<gwlji 3: 5-gctctagaatgggtgtatttgactacaagaac 

<52> ^1^^15:4: 5-cccaagc 1 1 1 caact gat cagcacacc 



<53> o}7l-S2 ^ ^71^^ o]-g-^-^ ( j£ 7 ) pCRo)] ^q^rfl DNA ^ 

1.4kbp 3-7}B\ DNA ^<?1 -S-^Ts}* ^s-^t}. #7} -R-^r* Xbal^r Hindi 1 1 
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SLS. QTgtf-JL, pTrcFadLsf pl04FadL<^l -SHH^*!, l^S^N pTrcFadLPL^ P 104FadLPL 

*]^. *8^«^ <^^?l(50ug/L)°l LB ^«j*HH ^^Sj^i, 

3^rfe lb «aj<ui|^H^ -80°c ^5L*\] jMisj-si^ (3E. 1). 

<54> 4: 51^1^ Aflil^f^ 

<55> ^A]ofl 30^ afls^ ^^^Nl XLIO-Gold (pTrcFadLPL)-£- "S^^fl (50ug/L)°l ^7}^ 

10mL^ LB <aj3fl|Ufl^H 3^«H 37°C°1H wfl^r^. W^-S^lS. 600nm eKHH * 
0.5^ ^ 0.1 mM IPTG# ^7>*H -fr^*} ^-£^>^rq-. ^-fi-S. 5*1?! ^ ^, 

4°C, 6000rpm<M 5^- ^-°> €43^-5} «H ^if ^§}JL, phosphate buffered 

saline(PBS, pH 7.2) ^, 3 wt% bovine serum albumin(BSA)°| S.^^. PBS-g-^ 

°fl Tfl^^WStth 3 wt% BSA7> ^7>^ PBS-g-^o)] 1:1000^ 1*> ^1^1 rat anti-lipase 

serum^r ^7}*}- ^, 4°C<^H 4a]^V tifl^r^4. PBS-g-^S. 5*1 4^*b ^, Texas Red7> 
conjugated 2*} goat anti-rat IgG)» 1:3000^ ^7>«fl§ ^, 4°C<H]^1 12*1 # 

WS^. ^ 2*r ^]7l^7l $)-SH, PBS-8-^^-S. 5H ^l^t ^, Confocal 

^*]^(Carl Zeiss, Jena, Germany) ^r#^H , *W*)l7> ^€ ^-^rS! 

A (3E 2) 

<56> ^AHI 5: 4i£^o)l ej^^l 



31-18 



10^^). 



44881 2004/9/6 

<57> j£X\d)} 3*)]X\ XLIO-Gold (pl04FadLPL)^r <g^€^(50ug/L)3i}- 

^(1% v/vH ^7>€ LB ^wfl^HH wfl^}^nf. ^ ^\^} <?1*"M 

ffl*H halo7> ^^^J^T=f (2. 3) 



<58> ^XHl 6: ^€ °l-§--& eMM ^ ^-g-^ 

<59> >gAH 3«1H *l]35:€ ^ll^^l XLIO-Gold (pTrcFadLPL) °j3£|^(50ug/L)ol ^7}^ 

lOOmL^I LB ^^Hfl^l7> 250mL ^Z^efiH^l i=M 37°C*lH tifl °^>^^. ^r^" 

^TflS. 600nm splMH ^5.7} 0.5^ O.lmM IPTGS ^7}^M -fr^Lx} ^-i- -ff 

S.*>^^. ^4 JjL, 4°C, 6000rpnHH 5£-^<& *fl<3=^ €^^H 

^=-*}jl, 50raM Tris-HCl -g-^(pH 8.0) Afl^^ o.t^ f 3mL^l #7l tf-g- 6 4^S 

€^ lOraL $5^3.0)] 30mg^| &MH v\}^ <^^B\m $7}1s}3L, 48^^ 

91 5H*HH ^r-g-^l^^-. °1<H, 4°C, 6000rpm^l>| 5^ ^<?> «-9€:Bl«M ^T^^, # 

-ofl^. ^^j- P HS 3.0^-S lOmL^I <^1€ <>M|3HH^ ^o.5L ^#*t 

<60> 2-^1 : 

<6i> Chiralcel OD-H 

<62> o.5 mL/min 

<63> solvent Hexane: iso-propanol : tri-f luoroacet ic acid = 90: 10: 0.1 (volume ratio) 

<64> Detect: UV 254nm 
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<65> ^ aH] 7: *flXS.^M 514^1* °l^-^b ^MM «11bHW, eMH ^^-3-^Hl^-^]-4- 

<66> ^ofl 64 ^-^^ U^-fi^. ^llf ^M?}51, 3mL^ 0.1M Sl^Hf- ^-§-^(pH 6.8) 

6fl ^^1^1 cf^-, 20mg^ eMH ^bI-^-hJ-, a]^-3-oH1^-a]-4-5|1^o>^^ 
(racemic cis-3-acetoxy-4-phenylazetidin-2-one)ilr ^7>-&>51, 24*]?} ^9} M^}^ ^--g-A]^ 

=3:2:3(v: V :v)) ^-§-^1 ^^VSt^. 
<67> tiV-g- ^ 6000rpnHH 7^- ^<?> -S^^-^^H ^* ^1^^-31, ^<^* ^r^M , 

lOmL^l 5*i ^f>}5L, ^ ff-^7lt °l-g-*H ^71 ft 

^ H.S.^>SZl5fl3X]# 7|lH3 i^-spg-, 8mg^ (-)-a1^-3-^o-|£l^-a] 

-4-2)]^o>^E^ia-2-^r((-)-cis-3-hydroxy-4-phenylazetidin-2-one) (n^g- 40%)s)- 6mg^ (-)-*| 
^_ 3 _o>4^Al-4-5)]^o>^B]Til-2-^r((-)-cis-3-acetoxy-4-phenylazetidin-2-one) (*M£- 30%)^- 

<68> (-)-A]^-3-§>o]^Al-4-4^<i>^B)Ta-2-^ 

<69> [ a]D-130°(c 0.5, CH 3 0H); 

<70> !H NMR (CDCI3 & DMS0-d6) 6 3.60(s, 1 H, OH), 4.95(d, J = 4.7 Hz, 1 H, C3 H), 

5.88(d, J = 4.7 Hz, 1 H, C4 H), 6.22(s, 1 H, NH), 7.27-7.40(m, 5 H, ArH) ; 

<71> 13 C NMR(CDC1 3 & DMS0-d6) 6 58.6, 79.1, 127.6, 128.1, 137.1, 170.5; 

<72> CIMS, ra/z 163(M+), 91(base). 
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<73> (-)-X| ^-3-o>A-n^-A]-4-^l^o]-^^^-2-^r 

<74> [a]D-30° (c 1, CHC1 3 ); 

<75> IR (KBr) 3200, 1750, 1720 cm" 1 

<76> lH NMR(CDC1 3 ) 5 1.68(s, 3 H, CH3CO) , 5.05(d, J = 4.5 Hz, 1 H, C3 H) , 5.88(dd, J = 

2.6 & 4.5 Hz, 1 H, C4 H) , 6.25(s, 1 H, NH), 7. 29-7. 39 (m, 5 H, Ar); 

<77> 13 C NMR(CDC1 3 ) 619.7, 57.9, 78.3, 127.5, 127.7, 128.2, 128.5, 134.7, 165.6((£ 

-lactam CO), 169.0(acetoxy CO); 

<78> CIMS, m/z 205(M+), 106(base). 



<79> ^ aHI 8: 1Hi€ sl^l^l pH^] tflth 9}^-$ 

<80> ^a]c% 6 4 ^SlS. 4£t ^#^}ZL, 3mL^ Tris-HCl ^-§-^(pH 10. OH ^ 

^"ft ^, lOOpL^ ^^r}-. zz. 48a]#o) o]^!^^ ^ 

6000rpm, 5^)-&H AfliE* ^^-fb ^Hr, p-nitrophenyl decanoate# acetonitri le^l 10mM^ 
£S ^-^1 -%r°A3\ o\]T&^r^ pH 8.0 Tris-HCl ^-g-^* 1: 4: 95^ ^(volume ratio)S. ^ 
<^ ^ -§-^1 37 0 C^lAi 10^<?> «>^1?1 nh§-, 2pL^l 0.5M EDTA -g-<^ ^ 

^-g-* ^, 405nm<H]^ ^rW^ %^ TA^M^r. 



<8i> ^X\d\] 9: 4^X^*11 ^€ ^^1-^1^1 ^£°fl tfl^ 
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<82> ^A]<31 64 ^4 »8-|lS ^, 3mL4 pH 8.04 Tris-HCH ^4tt 4 

50°C4 tyxm ^f, -€44 84 %^ ^^rf. zl ^4, 120444 o]^] 

£ S7l %44 90%oRH -n"44&4. 

<83> ^AHl 1Q; 4444 -R-^l^-Tzfl^] 4^ 

<84> 64 411 4^4^, 3mL4 ^44 444 41" 37°C4 #4tt 

^ ^aHI 84 ^-o] ^^rf. ZL ^4, 4844 ^4 44 4534. 

<85> # 7 ] ^44 6 ^ nH4 444 ti >4 ^o) > ^liS^^l 443^-3- 444 ^44^ 4 

1HW#4 4^4 4-g-^ ^ ^ ^ o>44, 4^4 -§-°l4^. 444°1 -^4°} , 41: 4 
^-#4 4^^ 4^44*1 ^ ^31, ?>m 44# 4s^4 444* ^444^ 4 
^44. 

<86> ^ tfl-g-4 44* 4414 71^4^^ 4, 4^4^ ^44 44* 

7>4 444 &44, °1^4 ^44 4#£- 44 4444 4444^ fr^H, 44 4*11 
^4 ^4 7 > 4*4^ 4°1 44 441: 4°14. 444 ^4 4€^4 44^ ^ 
^-4 4^4*4 ^4*4 ^7>#4 44^ 4444^- 4 3H4. 
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<87> ^ tfl^-g-^^ -frtifl^: ^ ^ifl^ (FadL)* A|n^ *CE.*I|3. a>-§-§>^ 

^ ^-71 nl^lr-i- tiB^H ^ ^ 

<88> ^ X^-M ^ ^l^Rr 
^7> ^t)-. 
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tfl^ Afl^B} (FadL^.iS^Kr fadL -R-^}, "%MM1 ^^*}, 

^ S.^^^ S^-aHr ^€*V» It^i, <#7) .^^^ S^Rr -B-^>7> ^HM13L 
i4HH M€ FadL^l -g-^S-sM Afls. 7}^*K£^ -B-^7> ^flS^- 

2] 

s.^^^ 3.rg^ -B-^7>7> ^S)^ ^ ^^^^ 

3] 

*0l1H St^i, fadL ^-$.7}$) Oi^l tH^eIzl, #71 *ll7m C-^ $|*H ^-^^r 
^■g- fS^Kr ^7>7> -^S]^ ^ ^^^^ M^*!^ . 

4] 

c^ofl S-^^-iafl^^. =i^^ ^7>7> ^-^E)^ ol^ ^ ^ ^ 
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[^T 1 * 5] 

aflllN &<H*1, ^-7] S-^^-BB^^. S^^ofl o.ej-5;]- £ S. -E-^^^^^j o>Ta]^A> 
6] 

^1%H1 #7l SS£E^ tac HSSBj £^ gntT104 £S£E^ ol 

7] 

[33^8" 8] 

€ ^r^Kr^ 45 *fl ^1 ^ ^^H^l %*} 
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9] 

10] 

11] 

12] 

^, ^f^«fl^, ^2^^, S^^^g, S-^^tiA^, Aj-o)^>ol ; ^A>2:^ <*l*h ^^-g-i 
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■=?■■«■ 13] 

^12^1 fc^, 2.4^ Bl^Sl 7j\^r f^AS <5>^ 
[^^%V 14] 

*fll2^ «<HH ^Sfi *HSS)JI, Jl^*^* 3Hr S-^^-fl^o] ^ofl 43.* 
15] 

^112%^ <i|«fl ^l^^Jl, ^-^^ilfl^o] 4lf 7]^ JEl£<*f| 31^g 



16] 

z\}12^£{ £|*"fl *fl2:£)Ji, ^Tgofl ^11 ^l^r* afliq^; ^ W , 

[^^J- 17] 
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[3^8- 18] 

^}7l^ #3l« ^l# a -M^ yfl^Hh'S: 

(a) ia^sHr -B-^^ ^o]^)] eMi±^el» ^^Rr #3]; 

(b) ^^^^ €°1^17> FadL#^3j- ^£|;5M!- -^#^£1 

(c) #7l -a-^7f TflS^l SE^r ^>7l ^S^l» JL^Rr ZL^^, 

^§HH35-, ^-a-, IS 31 ZL^-SLS.J?-B\ ^ll£t 

(d) -^71 ^J^^l$€ Bfl^H ^-71 &°)^ ^m&lBl* >*fl3E.S.^<f| 
«*Hr #31; ^ 

(e) ^^Bfl^ol 4lf i3 .Bl^^ #741. 
19] 

*i|18lMl #71 ^3el^ #31tt ^-^#^^^1 4^, s.^^«fl^oi] e}-^^ # 

^^l^m ^-^^tffl^oll ^^"Kr e}7KEL £E^r ^-al^tiH^o]! Jf-C^ C_ S 
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1] 

m?BTiT~- 




lorn j? 'eoii dtftmssarnse 



~ > gjnrr !84 




fillr lafct* 



Tjk promoter 



■ 




&&&gfani0iaps gjK W l lipase jr^L* 




Ors 



31-29 




^ 2004/9/6 



31-30 



lOB R)44881 



^ 2004/9/6 



31-31 



